Calcitonin gene-related peptide immunoreactivity in afferent neurons supplying the urinary tract: combined retrograde tracing and immunohistochemistry.
The innervation of rat and guinea pig urinary tract was examined using immunohistochemistry, radioimmunoassay and True Blue retrograde tracing techniques and was further assessed following both surgical and chemical denervation experiments. Substantial amounts of calcitonin gene-related peptide-like immunoreactivity (range 20-150 pmol/g) were detected in tissue extracts and localised to nerve fibres distributed throughout the urinary tract of both species, these being concentrated in the ureter and base of the bladder. In the guinea pig, the number and distribution pattern of calcitonin gene-related peptide-like immunoreactive nerves appeared to be identical to that of substance P-containing nerves, whereas in the rat the former predominated. Seven days after injection of the fluorescent dye True Blue into tissues of the urinary tract, retrogradely labelled cells were found in the dorsal root ganglia. These cells had a segmental distribution pattern which was specific for each of the injection sites. Thus, after injection of True Blue into the left kidney hilum a single group of labelled cells were found in the ipsilateral T10-L2 dorsal root ganglia. In contrast, injection into the left ureter produced labelled cells in two separate groups of ipsilateral ganglia (T11-L3 and L6-S1). Injection into the wall of the bladder and upper urethra resulted in bilateral labelling, with most labelled cells occurring in L6 and S1 ganglia. Approximately 90% of labelled cells in T10-L3 dorsal root ganglia displayed calcitonin gene-related peptide-like immunoreactivity, but only 60% of retrogradely labelled bladder neurons in L6-S1 ganglia were immunoreactive for this peptide. Adult guinea pigs and neonatal rats injected systemically with capsaicin subsequently exhibited a marked reduction both in the amount of calcitonin gene-related peptide immunostaining and the concentration of immunoreactive material in the urinary tract, dorsal root ganglia and spinal cord. In rats treated neonatally with capsaicin, there was a significant reduction in the number of retrogradely labelled cells and a hypertrophy of the bladder. Sectioning of the pelvic and hypogastric nerves in the rat also resulted in a depletion of calcitonin gene-related peptide-like immunoreactive nerves in the bladder, whereas chemical sympathectomy appeared to have no effect. The results indicate that calcitonin gene-related peptide immunoreactivity occurs in a major proportion of afferent neurons supplying the urinary tract of the rat and guinea pig.(ABSTRACT TRUNCATED AT 400 WORDS)